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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a cellular com-
munication system capable of cooperating with a wire-
less LAN system, a user terminal, and a cellular base
station.

BACKGROUND ART

[0002] Inrecentyears, the use of a user terminal (what
is termed as a dual terminal) having both functions of
cellular communication and wireless LAN (Local Area
Network) communication is increasingly becoming pop-
ular. Further, the number of wireless LAN access points
managed by an operator of a cellular communication sys-
tem increases.

[0003] Therefore, in 3GPP (3rd Generation Partner-
ship Project) which is a project aiming to standardize a
cellular communication system, a technology is being
considered which is capable of strengthening coopera-
tion between a cellular RAN (Radio Access Network) and
a wireless LAN.

[0004] For example, when switching is made so that
the traffic of a user terminal accommodated in a cellular
RAN is accommodated in a wireless LAN, the traffic load
of the cellular RAN can be reduced (off-load).

[0005] Further, as a network selection method of se-
lecting, from the cellular RAN and the wireless LAN, an
access network in which the traffic of a user terminal is
accommodated, a plurality of network selection methods
are proposed (see Non Patent Literature 1).

PRIOR ART DOCUMENT
NON-PATENT DOCUMENT

[0006] Non Patent Document 1: 3GPP technical report
"TR 37.834 V1.0.0" August, 2013

SUMMARY OF THE INVENTION

[0007] Inthe above-described network selection meth-
ods, there is a method of executing a wireless LAN-re-
lated process where a user terminal switches an access
network for accommodating a traffic of the user terminal
to a wireless LAN, on the basis of wireless LAN control
information provided from the cellular RAN.

[0008] In such a method, when the wireless LAN con-
trol information is provided to the user terminal without
regard to each parameter related to the user terminal,
there may be a case where the wireless LAN control in-
formation is provided to a user terminal not capable of
executing the wireless LAN-related process, that is, an
inappropriate user terminal.

[0009] On the other hand, a method may be possible
where the cellular RAN is notified of every detailed pa-
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rameter related to the user terminal; however, there is a
problem in that an amount of radio resources to be con-
sumed increases along with the notification of each pa-
rameter.

[0010] Therefore, an object of the present invention is
to enable wireless LAN control information to be appro-
priately provided while restraining an amount of radio re-
sources to be consumed.

[0011] A cellular communication system according to
first aspect, comprises: a user terminal configured to per-
form a wireless LAN-related process for switching an ac-
cess network for accommodating a traffic of the user ter-
minal to a wireless LAN from a cellular RAN, on the basis
of wireless LAN control information provided from the
cellular RAN; and a cellular base station configured to
manage a cell in which the user terminal exists, in the
cellular RAN. The user terminal transmits, to the cellular
base station, a notification indicating whether or not it is
possible to perform the wireless LAN-related process, on
the basis of at least one parameter related to the user
terminal. The cellular base station having received the
notification determines whether or not to provide the user
terminal with the wireless LAN control information, on the
basis of the received notification.

[0012] A userterminal accordingto second aspectper-
forms a wireless LAN-related process for switching an
access network for accommodating a traffic of the user
terminal to a wireless LAN from a cellular RAN, on the
basis of wireless LAN control information provided from
the cellular RAN. The user terminal comprises: a trans-
mission unit configured to transmit a notification indicat-
ing whether or not it is possible to perform the wireless
LAN-related process, on the basis of at least one param-
eter related to the user terminal, to a cellular base station
included in the cellular RAN.

[0013] A cellular base station according to third aspect
manages a cellin which a user terminal exists, ina cellular
communication system comprising the user terminal con-
figured to perform a wireless LAN-related process for
switching an access network for accommodating a traffic
of the user terminal to a wireless LAN from a cellular
RAN, on the basis of wireless LAN control information
provided from the cellular RAN. The cellular base station
comprises: a reception unit configured to receive a noti-
fication indicating whether or not it is possible to perform
the wireless LAN-related process from the user terminal;
and a control unit configured to determine, on the basis
of the received notification, whether or not to provide the
user terminal with the wireless LAN control information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]
[Fig. 1] Fig. 1 is a system configuration diagram ac-
cording to an embodiment.

[Fig. 2] Fig. 2 is a block diagram of a UE according
to the embodiment.
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[Fig. 3] Fig. 3 is a block diagram of an eNB according
to the embodiment.

[Fig. 4] Fig. 4 is a protocol stack diagram of a radio
interface in an LTE system.

[Fig. 5] Fig. 5is a diagram for illustrating an operation
environment according to the embodiment.

[Fig. 6] Fig. 6 is a sequence diagram showing a third
example of a network selection method.

[Fig. 7] Fig. 7 is a sequence diagram according to
the embodiment.

DESCRIPTION OF THE EMBODIMENT
[Overview of Embodiment]

[0015] A cellular communication system according to
an embodiment, comprises: a user terminal configured
to perform a wireless LAN-related process for switching
an access network for accommodating a traffic of the
user terminal to a wireless LAN from a cellular RAN, on
the basis of wireless LAN control information provided
from the cellular RAN; and a cellular base station config-
ured to manage a cell in which the user terminal exists,
in the cellular RAN. The user terminal transmits, to the
cellular base station, a notification indicating whether or
notitis possible to perform the wireless LAN-related proc-
ess, on the basis of at least one parameter related to the
user terminal. The cellular base station having received
the notification determines whether or not to provide the
user terminal with the wireless LAN control information,
on the basis of the received notification.

[0016] In an embodiment according to an operation
pattern 1, the parameterincludes on/off of a wireless LAN
communication unit of the user terminal. The user termi-
nal transmits the notification indicating that it is possible
to perform the wireless LAN-related process, inresponse
to the wireless LAN communication unit being switched
from off to on. The user terminal transmits the notification
indicating that it is not possible to perform the wireless
LAN-related process, in response to the wireless LAN
communication unit being switched from on to off.
[0017] In an embodiment according to an operation
pattern 2, the parameter includes a connected state to a
predetermined wireless LAN access point. The user ter-
minal transmits the notification indicating that it is possi-
ble to perform the wireless LAN-related process, in re-
sponse to the user terminal disconnecting a connection
with the predetermined wireless LAN access point. The
user terminal transmits the notification indicating that it
is not possible to perform the wireless LAN-related proc-
ess, in response to the user terminal connecting with the
predetermined wireless LAN access point.

[0018] In an embodiment according to an operation
pattern 3, the parameter includes a detection state of a
beacon signal transmitted by a wireless LAN access
point. The user terminal transmits the notification indicat-
ing that it is possible to perform the wireless LAN-related
process, in response to a state where the beacon signal
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is not detected being switched to a state where the bea-
con signal is detected. The user terminal transmits the
notification indicating that it is not possible to perform the
wireless LAN-related process, in response to the state
where the beacon signal is detected being switched to
the state where the beacon signal is not detected.
[0019] In an embodiment according to an operation
pattern 4, the parameter includes a geological location
of the user terminal. The user terminal transmits the no-
tification indicating that it is possible to perform the wire-
less LAN-related process, in response to the geological
location of the user terminal approaching a communica-
tion area of the wireless LAN access point. The user ter-
minal transmits the notification indicating that it is not
possible to perform the wireless LAN-related process, in
response to the geological location of the user terminal
leaving the communication area of the wireless LAN ac-
cess point.

[0020] In the embodiment according to the operation
pattern 4, the user terminal controls whether or not to
measure a geological location of the user terminal, on
the basis of at least one of: whether or not the user ter-
minal is communicating with the cellular RAN; and a type
of an application to be used for the communication.
[0021] In an embodiment according to an operation
pattern 5, the parameter includes a moving speed of the
user terminal. The user terminal transmits the notification
indicating that it is possible to perform the wireless LAN-
related process, in response to the moving speed of the
user terminal falling below a threshold value. The user
terminal transmits the notification indicating that it is not
possible to perform the wireless LAN-related process, in
response to the moving speed of the user terminal ex-
ceeding a threshold value.

[0022] In an embodiment according to an operation
pattern 6, the parameter includes a battery remaining
amount of the user terminal. The user terminal transmits
the notification indicating that it is possible to perform the
wireless LAN-related process, in response to the battery
remaining amount of the user terminal exceeding a
threshold value. The user terminal transmits the notifica-
tion indicating that it is not possible to perform the wire-
less LAN-related process, in response to the battery re-
maining amount of the user terminal falling below a
threshold value.

[0023] In an embodiment, the wireless LAN control in-
formation is at least one of: a network selection rule; a
network selection parameter applied to the network se-
lection rule; wireless LAN measurement control informa-
tion; and a command for traffic switching to a wireless
LAN.

[0024] In an embodiment, the notification includes at
least one of: an identifier of a wireless LAN access point
to which the user terminal can be connected; a meas-
urement result for the wireless LAN access point; load
information of the wireless LAN access point; and infor-
mation indicating wireless LAN control information with
which the user terminal desirably is provided.
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[0025] Inanembodiment,the cellular base station hav-
ing received the notification indicating that it is possible
to perform the wireless LAN-related process provides the
user terminal with the wireless LAN control information,
on the basis of the received notification.

[0026] In an embodiment, the cellular base station
transmits, to the user terminal, setting information indi-
cating whether to enable or disable transmission of the
notification. The user terminal enables the transmission
of the notification when receiving the setting information
indicating that the transmission of the notification is en-
abled. The user terminal disables the transmission of the
notification when receiving the setting information indi-
cating that the transmission of the notification is disabled.
[0027] A user terminal according to an embodiment
performs a wireless LAN-related process for switching
an access network for accommodating a traffic of the
user terminal to a wireless LAN from a cellular RAN, on
the basis of wireless LAN control information provided
from the cellular RAN. The user terminal comprises: a
transmission unit configured to transmit a notification in-
dicating whether or not it is possible to perform the wire-
less LAN-related process, on the basis of at least one
parameter related to the user terminal, to a cellular base
station included in the cellular RAN.

[0028] A cellular base station according to an embod-
iment manages a cell in which a user terminal exists, in
a cellular communication system comprising the user ter-
minal configured to perform a wireless LAN-related proc-
ess for switching an access network for accommodating
a traffic of the user terminal to a wireless LAN from a
cellular RAN, on the basis of wireless LAN control infor-
mation provided from the cellular RAN. The cellular base
station comprises: a reception unit configured to receive
a notification indicating whether or not it is possible to
perform the wireless LAN-related process from the user
terminal; and a control unit configured to determine, on
the basis of the received notification, whether or not to
provide the user terminal with the wireless LAN control
information.

[Embodiment]

[0029] Below, with reference to the drawing, an em-
bodiment in which a cellular communication system (an
LTE system) configured in compliance with the 3GPP
standards is linked with a wireless LAN (WLAN) system
will be described.

(System configuration)

[0030] Fig. 1is asystem configurationdiagram accord-
ing to the embodiment. As shown in Fig. 1, the cellular
communication system includes a plurality of UEs (User
Equipments) 100, an E-UTRAN (Evolved-UMTS Terres-
trial Radio Access Network) 10, and an EPC (Evolved
Packet Core) 20.

[0031] The E-UTRAN 10 corresponds to a cellular
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RAN. The EPC 20 corresponds to a core network. The
E-UTRAN 10 and the EPC 20 configure a network of the
cellular communication system.

[0032] The UE 100 is a mobile radio communication
device and performs radio communication with a cell with
which a connection is established. The UE 100 corre-
sponds to the user terminal. The UE 100 is a terminal
(dual terminal) that supports both cellular communication
scheme and WLAN communication scheme.

[0033] The E-UTRAN 10 includes a plurality of eNBs
200 (evolved Node-Bs). The eNB 200 corresponds to a
cellular base station. The eNB 200 manages one or a
plurality of cells and performs radio communication with
the UE 100 which establishes a connection with the cell
of the eNB 200. It is noted that the "cell" is used as aterm
indicating a minimum unit of a radio communication area,
and is also used as a term indicating a function of per-
forming radio communication with the UE 100. Further,
the eNB 200 has a radio resource management (RRM)
function, a routing function of user data, and a measure-
ment control function for mobility control and scheduling,
for example.

[0034] The eNBs 200 are connected mutually via an
X2 interface. Further, the eNB 200 is connected to MME
(Mobility Management Entity) /S-GW (Serving-Gateway)
500 included in the EPC 20 via an S1 interface.

[0035] The EPC 20 includes a plurality of MMEs /S-
GWs 500. The MME is a network node for performing
various mobility controls, for example, for the UE 100,
and corresponds to a controller. The S-GW is a network
node that performs transfer control of user data and cor-
responds to a mobile switching center.

[0036] WLAN 30includes a WLAN access point (here-
inafter, briefly referred to as "AP") 300. The AP 300 is an
AP (Operator controlled AP) managed by an operator of
a cellular communication system, for example.

[0037] The WLAN 30 is configured to comply with
standards of IEEE 802.11, forexample. The AP 300 com-
municates with the UE 100 in a frequency band (WLAN
frequency band) different from a cellular frequency band.
The AP 300 is connected via a router, etc., to the EPC 20.
[0038] Further, it is not limited to the case where the
eNB 200 and the AP 300 are separately disposed. The
eNB 200 and the AP 300 may be arranged in the same
place (Collocated). As one mode of the Collocated, the
eNB 200 and the AP 300 may be directly connected to
each other through any interface of an operator.

[0039] The EPC 20may furtherinclude an ANDSF (Ac-
cess Network Discovery and Selection Function) server
600. The ANDSF server 600 manages ANDSF informa-
tion on the WLAN 30. The ANDSF server 600 provides
the UE 100 with the ANDSF information on the WLAN
30, by an NAS (Non Access Stratum) message.

[0040] Subsequently, a configuration of the UE 100
and the eNB 200 will be described.

[0041] Fig. 2 is a block diagram of the UE 100. As
shown in Fig. 2, the UE 100 includes: antennas 101 and
102; a cellular communication unit 111; a WLAN com-
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munication unit 112; a user interface 120; a GNSS (Glo-
bal Navigation Satellite System) receiver 130; a battery
140; a memory 150; and a processor 160. The memory
150 and the processor 160 configure a control unit. The
UE 100 may not have the GNSS receiver 130. Itis noted
that the memory 150 may be integrally formed with the
processor 160, and this set (that is, a chipset) may be
called a processor 160’.

[0042] The antenna 101 and the cellular communica-
tion unit 111 are used for transmitting and receiving a
cellular radio signal. The cellular communication unit 111
converts a baseband signal output from the processor
160 into the cellular radio signal, and transmits the same
from the antenna 101. Further, the cellular communica-
tion unit 111 converts the cellular radio signal received
by the antenna 101 into the baseband signal, and outputs
the same to the processor 160.

[0043] The antenna 102 and the WLAN communica-
tion unit 112 are used for transmitting and receiving a
WLAN radio signal. The WLAN communication unit 112
converts the baseband signal output from the processor
160 into a WLAN radio signal, and transmits the same
fromthe antenna 102. Further, the WLAN communication
unit 112 converts the WLAN radio signal received by the
antenna 102 into a baseband signal, and outputs the
same to the processor 160.

[0044] The user interface 120 is an interface with a
user carrying the UE 100, and includes, for example, a
display, a microphone, a speaker, and various buttons.
Upon receipt of the input from a user, the user interface
120 outputs a signal indicating a content of the input to
the processor 160. The GNSS receiver 130 receives a
GNSS signal in order to obtain location information indi-
cating a geographical location of the UE 100, and outputs
the received signal to the processor 160. The battery 140
accumulates a power to be supplied to each block of the
UE 100.

[0045] The memory 150 stores a program to be exe-
cuted by the processor 160 and information to be used
for a process by the processor 160. The processor 160
includes the baseband processor that performs modula-
tion and demodulation, and encoding and decoding on
the baseband signal and a CPU that performs various
processes by executing the program stored in the mem-
ory 150. The processor 160 may further include a codec
that performs encoding and decoding on sound and video
signals. The processor 160 executes various processes
and various communication protocols described later.
[0046] Fig. 3 is a block diagram of the eNB 200. As
shown in Fig. 3, the eNB 200 includes an antenna 201,
a cellular communication unit 210, a network interface
220, a memory 230, and a processor 240. The memory
230 and the processor 240 configure a control unit. It is
noted that the memory 230 may be integrally formed with
the processor 240, and this set (that is, a chipset) may
be called a processor.

[0047] The antenna 201 and the cellular communica-
tion unit 210 are used for transmitting and receiving a
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cellular radio signal. The cellular communication unit 210
converts the baseband signal output from the processor
240 into the cellular radio signal, and transmits the same
from the antenna 201. Furthermore, the cellular commu-
nication unit 210 converts the cellular radio signal re-
ceived by the antenna 201 into the baseband signal, and
outputs the same to the processor 240.

[0048] The network interface 220 is connected to the
neighboring eNB 200 via an X2 interface and is connect-
ed to the MME/S-GW 500 via the S1 interface. Further,
the network interface 220 is used for communication with
the AP 300 via the EPC 20.

[0049] The memory 230 stores a program to be exe-
cuted by the processor 240 and information to be used
for a process by the processor 240. The processor 240
includes the baseband processor that performs modula-
tion and demodulation, encoding and decoding and the
like on the baseband signal and a CPU that performs
various processes by executing the program stored in
the memory 230. The processor 240 implements various
processes and various communication protocols de-
scribed later. Further, the memory 230 may be integrally
formed with the processor 240, and this set (that is, a
chipset) may be called a processor 240’.

[0050] Fig. 4 is a protocol stack diagram of a radio in-
terface in the LTE system. As shown in Fig. 4, the radio
interface protocol is classified into a layer 1 to a layer 3
of an OSl reference model, wherein the layer 1 is a phys-
ical (PHY) layer. The layer 2 includes a MAC (Media Ac-
cess Control) layer, an RLC (Radio Link Control) layer,
and a PDCP (Packet Data Convergence Protocol) layer.
The layer 3 includes an RRC (Radio Resource Control)
layer.

[0051] The PHY layer performs encoding and decod-
ing, modulation and demodulation, antenna mapping and
demapping, and resource mapping and demapping. Be-
tween the PHY layer of the UE 100 and the PHY layer
of the eNB 200, user data and a control signal are trans-
mitted via the physical channel.

[0052] The MAC layer performs priority control of data,
and a retransmission process and the like by hybrid ARQ
(HARQ). Between the MAC layer of the UE 100 and the
MAC layer of the eNB 200, user data and a control signal
are transmitted via a transport channel. The MAC layer
of the eNB 200 includes a scheduler for determining a
transport format (a transportblock size, a modulation and
coding scheme and the like) of an uplink and a downlink,
and an allocated resource block to the UE 100.

[0053] The RLC layer transmits data to an RLC layer
of a reception side by using the functions of the MAC
layer and the PHY layer. Between the RLC layer of the
UE 100 and the RLC layer of the eNB 200, data is trans-
mitted via a logical channel.

[0054] The PDCP layer performs header compression
and decompression, and encryption and decryption.
[0055] The RRC layer is defined only in a control plane
handling a control signal. Between the RRC layer of the
UE 100 and the RRC layer of the eNB 200, the control



9 EP 2 947 928 A1 10

signal (an RRC message) for various types of setting is
transmitted. The RRC layer controls the logical channel,
the transport channel, and the physical channel in re-
sponse to establishment, re-establishment, and release
of aradio bearer. When there is a connection (RRC con-
nection) between the RRC of the UE 100 and the RRC
ofthe eNB 200, the UE 100 is in an RRC connected state,
otherwise, the UE 100 is in an RRC idle state.

[0056] A NAS (Non-Access Stratum) layer positioned
above the RRC layer performs session management or
mobility management, for example. MME 300 and the
ANDSF server 600 transmit and receive a NAS message
to/from the UE 100

(Access network selection)

[0057] Fig. 5 is a diagram for illustrating an operation
environment according to the embodiment. As shown in
Fig. 5, a plurality of APs 300 are arranged in the cell of
the eNB 200. Further, the plurality of UEs 100 exist on
the cell of the eNB 200. The UE 100 establishes a con-
nection with the eNB 200, and may perform cellular com-
munication with the eNB 200. In this case, the UE 100
transmits and receives a cellular radio signal including a
traffic (user data) to/from the eNB 200.

[0058] Insuchan operationenvironment, when a traffic
steering is used where switching is made so that the traf-
fic of the UE 100 accommodated in the eNB 200 (E-
UTRAN 10) is accommodated in the AP 300 (WLAN 30),
a traffic load in the eNB 200 can be reduced (off-load).
The traffic steering includes a case where a connection
destination of the UE 100 is switched between the eNB
200 and the AP 300 and a case where at least a part of
a data path is switched between the eNB 200 and the
AP 300 while the UE 100 is connected with both the eNB
200 and the AP 300.

[0059] In the embodiment, to select, from the E-
UTRAN 10 and the WLAN 30, an access network (ac-
commodation network) where the traffic of the UE 100 is
accommodated, a network selection method where the
E-UTRAN 10 is involved is assumed.

[0060] A first example of the network selection method
is amethod where a selection rule for an accommodation
network (hereinafter, referred to as "network selection
rule") is provided only from the ANDSF server 600 and
the authority to decide an accommodation network is held
by the UE 100. The E-UTRAN 10 provides the UE 100
with assistance information (a network selection param-
eter). An example of a relationship between the network
selection rule and the network selection parameter is :
"cellular measurement value < A & WLAN measurement
value > B", where a rule in which the traffic steering is
performed from the E-UTRAN 10 to the WLAN 30 corre-
sponds to the network selection rule, and "A" and "B"
correspond to the network selection parameter.

[0061] A second example of the network selection
method is a method where the network selection param-
eter can be provided from the E-UTRAN 10 and the au-

10

15

20

25

30

35

40

45

50

55

thority to decide an accommodation network is held by
the UE 100 in accordance with the network selection rule.
Itis noted that the network selection rule can be provided
also from the ANDSF server 600.

[0062] Athird example of the network selection method
is a method where the authority to decide an accommo-
dation network is held by the E-UTRAN 10. In the third
example, the E-UTRAN 10 decides an accommodation
network in much the same procedure as in a handover
procedure of the LTE system.

[0063] Fig. 6 is a sequence diagram showing the third
example of the network selection method. In an initial
state of the present sequence, the UE 100 is in a state
of establishing an RRC connection with the eNB 200
(connected state).

[0064] As shown in Fig. 6, in step S1, the eNB 200
transmits, to the UE 100 subject to off-load, a WLAN
measurement command to control a WLAN measure-
ment. The WLAN measurement command includes an
identifier of the AP 300 (WLAN identifier) on which the
UE 100 performs measurement. Further, the WLAN
measurement command includes trigger information in-
dicating a trigger by which the WLAN measurement re-
port for reporting a result of the WLAN measurement is
transmitted to the eNB 200.

[0065] The UE 100 having received the WLAN meas-
urement command performs the WLAN measurement in
accordance withthe WLAN measurementcommand. For
example, the UE 100 measures a received power, etc.,
of a beacon signal from the AP 300, on the WLAN iden-
tifier included in the WLAN measurement command.
[0066] In step S2, the UE 100 detects an event as a
transmission trigger for a WLAN measurement report, on
the basis of the trigger information included in the WLAN
measurement command. Here, when the UE 100 is tran-
sitioned to an idle state, the UE 100 establishes again
an RRC connection with the eNB 200 in order to transmit
the WLAN measurement report to the eNB 200 (step S3).
[0067] In step S4, the UE 100 transmits the WLAN
measurementreportto report a result ofthe WLAN meas-
urement, to the eNB 200. The WLAN measurement re-
port includes a WLAN identifier and a WLAN measure-
ment result (the received power of the beacon signal,
etc.), for example.

[0068] In step S5, the eNB 200 having received the
WLAN measurement report transmits, to the UE 100, a
Steering command (off-load command) to command per-
formance of off-load, on the basis of the WLAN meas-
urement report, the RAN, etc. Itis noted that the Steering
command may be a command to instruct a traffic transi-
tion (off-load cancellation) from the WLAN to the eNB
200, in addition to a command to instruct a traffic transi-
tion (off-load) from the eNB 200 to the WLAN.

[0069] In step S6, the UE 100 having received the off-
load command performs the off-load. That s, the UE 100
switches so that the traffic to be transmitted and received
to/from the eNB 200 is transmitted and received to/from
the AP 300. It is noted that if the connection with the AP
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300 is not established when the UE 100 has received the
off-load command, the UE 100 establishes the connec-
tion with the AP 300 prior to the off-load.

[0070] In step S7, the UE 100 transmits, to the eNB
200, a response to the off-load command.

[0071] Thus, the UE 100 performs a WLAN-related
process for switching the accommodation network to the
WLAN 300, on the basis of WLAN control information
provided from the E-UTRAN 10.

[0072] In the first example of the network selection
method, the WLAN control information provided from the
E-UTRAN 10 is the network selection parameter. In the
second example of the network selection method, the
WLAN control information provided from the E-UTRAN
10 is the network selection rule. Further, in the first ex-
ample and the second example of the network selection
method, the WLAN-related process is a process of per-
forming a network selection on the basis of the network
selection rule and the network selection parameter.
[0073] In the third example of the network selection
method, the WLAN control information is WLAN meas-
urement control information (WLAN measurement com-
mand) and a command for traffic switching (Steering
command) to the WLAN. Further, the WLAN-related
process is a process of performing the WLAN measure-
ment and a process of executing the off-load.

(Operation according to embodiment)

[0074] Hereinafter, an operation according to the em-
bodiment will be described.

(1) Operation overview

[0075] As described above, the UE 100 performs the
WLAN-related process for switching the accommodation
network to the WLAN 300, on the basis of the WLAN
control information provided from the E-UTRAN 10. How-
ever, when the WLAN control information is provided to
the UE 100 without regard to a status of the UE 100 (that
is, each parameter related to the UE 100), the WLAN
control information may be provided to an inappropriate
UE 100. The inappropriate UE 100 includes a UE 100
with a WLAN communication function (WLAN communi-
cation unit 112) turned off, or a UE 100 around which an
AP 300 exists, for example. On the other hand, a method
may be possible where the E-UTRAN 10 is notified of
every detailed status of the UE 100; however, an amount
of radio resources to be consumed increases along with
the notification.

[0076] Therefore, in the embodiment, the UE 100
transmits, to the eNB 200, a notification indicating wheth-
eror not it is possible to perform the WLAN-related proc-
ess (hereinafter, referred to as "WLAN Interworking In-
dication"), on the basis of at least one parameter related
to the UE 100 (hereinafter, referred to as "UE-related
parameter"). The UE-related parameter will be described
in detail later.
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[0077] The eNB 200 having received the WLAN Inter-
working Indication determines whether or not to provide
the UE 100 with the WLAN control information, on the
basis of the received WLAN Interworking Indication. For
example, the eNB 200 provides the UE 100 with the
WLAN control information, only when receiving, from the
UE 100, the WLAN Interworking Indication indicating that
it is possible to perform the WLAN-related process.
[0078] Thus, when the UE 100 indicates to the eNB
200 whether or not it is possible to perform the WLAN-
related process on the basis of the status of the UE 100,
it is possible to restrain an amount of radio resources to
be consumed as compared to a method where the E-
UTRAN 10 is notified of every detailed status of the UE
100 and it is possible to prevent the inappropriate UE
100 from being provided with the WLAN control informa-
tion.

(2) Operation sequence

[0079] Fig. 7 is a sequence diagram according to the
embodiment. In Fig. 7, it is assumed that the UE 100
exists in a cell of the eNB 200. It is noted that in Fig. 7,
signaling indicated by a dashed line is not an essential
signaling.

[0080] As shown in Fig. 7, in step S11, the eNB 200
transmits, to the UE 100, setting information (hereinafter,
referred to as "Report Config") indicating whether the
transmission of the WLAN Interworking Indication is en-
abled (Enable) or disabled (Disable). The eNB 200 trans-
mits the Report Config by broadcast to within the cell of
the eNB 200. Alternatively, the eNB 200 may receive,
from the UE 100, the information indicating whether the
UE 100 has the WLAN communication function, and
transmit the Report Config by unicast to the UE 100 hav-
ing the WLAN communication function. The UE 100 en-
ables the transmission of the WLAN Interworking Indica-
tion when receiving the Report Config (Enable). On the
other hand, the UE 100 disables the transmission of the
WLAN Interworking Indication when receiving the Report
Config (Disable). Here, description proceeds with an as-
sumption that the Report Config (Enable) is received.
[0081] Instep S12,the UE 100 determines whether or
not it is possible to perform the WLAN-related process,
on the basis of the UE-related parameter. Such a deter-
mination differs in technique depending on each type of
the UE-related parameter. The details of step S12 will be
described later.

[0082] In step S13, the UE 100 transmits, to the eNB
200, the WLAN Interworking Indication indicating wheth-
er it is possible to perform the WLAN-related process
(OK) or not possible to perform the same process (NG).
The WLAN Interworking Indication may include at least
one field of: an identifier (for example, SSID: Service Set
Identifier) of the AP 300 to which the UE 100 can be
connected; a measurement result (for example, RSSI:
Received Signal Strength Indicator) for the AP 300; load
information of the AP 300; and information indicating the
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WLAN control information with which the UE 100 desir-
ably is provided, in addition to a Type field indicating
whether it is possible to perform (OK)/not possible to per-
form (NG). Each field may be a list form. It is noted that
the AP 300 to which the UE 100 can connect is the AP
300 to which the UE 100 has an authority to connect.
The information indicating the WLAN control information
with which the UE 100 desirably is provided is a name
of an item of the WLAN control information with which
the UE 100 desirably is provided or an index of the name
of the item. For example, it is possible to set a name of
an item (or an index) corresponding to a deficiency of
ANDSF information.

[0083] In step S14, the eNB 200 having received the
WLAN Interworking Indication determines whether or not
to provide the UE 100 with the WLAN control information,
on the basis of the received WLAN Interworking Indica-
tion. For example, the eNB 200 determines to provide
the UE 100 with the WLAN control information, only when
receiving, from the UE 100, the WLAN Interworking In-
dication indicating thatitis possible to perform the WLAN-
related process (OK). Here, the following description will
be given on the assumption that it is determined that the
WLAN control information is provided to the UE 100.
[0084] In step S15, the eNB 200 transmits the WLAN
control information to the UE 100. Here, when the infor-
mation indicating the WLAN control information with
which the UE 100 desirably is provided is included in the
WLAN Interworking Indication, the eNB 200 may provide
the UE 100 only with the WLAN control information with
which the UE 100 desirably is provided. The UE 100 hav-
ing received the WLAN control information performs the
WLAN-related process on the basis of the received
WLAN control information.

(3) Operation of UE 100

[0085] Next, an operation pattern of the UE 100 in step
S12in Fig. 7 will be described. Of each operation pattern
that follows, only any one of these patterns may be im-
plemented and two or more thereof may be combined
and implemented.

[0086] In an operation pattern 1, the UE-related pa-
rameter is on/off of the WLAN communication unit 112
(WLAN communication function) of the UE 100. The UE
100 transmits the WLAN Interworking Indication indicat-
ing that it is possible to perform the WLAN-related proc-
ess (OK), in response to the WLAN communication unit
112 being switched from off to on. The UE 100 transmits
the WLAN Interworking Indication indicating that it is not
possible to perform the WLAN-related process (NG), in
response to the WLAN communication unit 112 being
switched from on to off.

[0087] In an operation pattern 2, the UE-related pa-
rameter is a connected state to a predetermined AP 300.
The predetermined AP 300 is a Home AP or an AP in
which a connection setting is manually performed by a
user. The UE 100 transmits the WLAN Interworking In-
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dicationindicating thatitis possible to perform the WLAN-
related process (OK), in response to the UE 100 discon-
necting the connection with a predetermined AP 300. The
UE 100 transmits the WLAN Interworking Indication in-
dicating that it is not possible to perform the WLAN-re-
lated process (NG), in response to the UE 100 connecting
to a predetermined AP 300.

[0088] In an operation pattern 3, the UE-related pa-
rameter is a detection state of a beacon signal transmitted
by the AP 300. The UE 100 transmits the WLAN Inter-
working Indication indicating that it is possible to perform
the WLAN-related process (OK), in response to a state
where the beacon signal is detected being switched from
a state where the beacon signal is not detected. The UE
100 transmits the WLAN Interworking Indication indicat-
ing that it is not possible to perform the WLAN-related
process (NG), in response to a state where the beacon
signal is not detected being switched from a state where
the beacon signal is detected.

[0089] In an operation pattern 4, the UE-related pa-
rameter is a geological location of the UE 100. The ge-
ological location of the UE 100 is measured by using the
GNSS receiver 130, for example. The UE 100 transmits
the WLAN Interworking Indication indicating thatit is pos-
sible to perform the WLAN-related process (OK), in re-
sponse to the geologicallocation of the UE 100 approach-
ing a communication area of the AP 300. The UE 100
transmits the WLAN Interworking Indication indicating
that it is not possible to perform the WLAN-related proc-
ess (NG), in response to the geological location of the
UE 100 leaving the communication area of the AP 300.
It is noted that in the operation pattern 4, it is assumed
that the UE 100 holds a list (white list) of the APs 300 to
which the UE 100 has an authority to connect. For ex-
ample, the white list includes an identifier of the AP 300
to which the UE 100 has an authority to connect and
location information corresponding to the communication
area of the AP 300.

[0090] Itis noted that in the operation pattern 4, when
the UE 100 always measures the geological location of
the UE 100, the power consumed by the GNSS receiver
130 increases. Therefore, the UE 100 may determine
whether to measure the geological location of the UE 100
on the basis of at least one of: whether or not the UE 100
is communicating with the E-UTRAN 10; a type of an
application to be used for the communication; and wheth-
er or not the Report Config (Enable) is received.

[0091] In an operation pattern 5, the UE-related pa-
rameter is a moving speed of the UE 100. The moving
speed of the UE 100 can be estimated on the basis of a
change in geological location of the UE 100, or an accel-
eration measured by using an acceleration sensor, for
example. The UE 100 transmits the WLAN Interworking
Indication indicating that it is possible to perform the
WLAN-related process (OK), in response to the moving
speed of the UE 100 falling below a threshold value (that
is, moving at a low speed). The UE 100 transmits the
WLAN Interworking Indication indicating that it is not pos-
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sible to perform the WLAN-related process (NG), in re-
sponse to the moving speed of the UE 100 exceeding a
threshold value (that is, moving at a high speed).
[0092] Itis noted that in the operation pattern 5, when
the UE 100 always measures the moving speed of the
UE 100, the power consumed by the GNSS receiver 130
(or the acceleration sensor) increases. Therefore, the UE
100 may determine whether to measure the moving
speed ofthe UE 100 on the basis of atleast one of: wheth-
er or not the UE 100 is communicating with the EUTRAN
10; a type of an application to be used for the communi-
cation; and whether or not the Report Config (Enable) is
received.

[0093] In an operation pattern 6, the UE-related pa-
rameter is a battery remaining amount of the UE 100.
The UE 100 transmits the WLAN Interworking Indication
indicating that it is possible to perform the WLAN-related
process (OK), in response to the battery remaining
amount of the UE 100 exceeding a threshold value. The
UE 100 transmits the WLAN Interworking Indication in-
dicating that it is not possible to perform the WLAN-re-
lated process (NG), in response to the battery remaining
amount of the UE 100 falling below a threshold value.
[0094] In an operation pattern 7, the UE-related pa-
rameter is whether or not the UE 100 is connected to a
power source (AC power source). The UE 100 transmits
the WLAN Interworking Indication indicating that it is pos-
sible to perform the WLAN-related process (OK), in re-
sponse to the UE 100 being connected to the power
source.

[0095] In an operation pattern 8, the UE-related pa-
rameter is whether or not the UE 100 is set to a power
saving mode. The UE 100 transmits the WLAN Interwork-
ing Indication indicating that it is possible to perform the
WLAN-related process (OK), in response to the power
saving mode being canceled. The UE 100 transmits the
WLAN Interworking Indication indicating thatit is not pos-
sible to perform the WLAN-related process (NG), in re-
sponse to the power saving mode being set.

(Conclusion of embodiment)

[0096] As described above, the UE 100 transmits the
WLAN Interworking Indication to the eNB 200, on the
basis of the UE-related parameter. The eNB 200 having
received the WLAN Interworking Indication determines
whether or not to provide the UE 100 with the WLAN
control information, on the basis of the received WLAN
Interworking Indication. Thus, when the UE 100 indicates
to the eNB 200 whether or not it is possible to perform
the WLAN-related process on the basis of the status of
the UE 100, it is possible to restrain an amount of radio
resources to be consumed as compared to a method
where the E-UTRAN 10 is notified of every detailed status
of the UE 100 and it is possible to prevent the inappro-
priate UE 100 from being provided with the WLAN control
information.
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[Other Embodiments]

[0097] The aforementioned embodiment has de-
scribed an example in which the present invention is ap-
plied to the LTE system. However, the present invention
may also be applied to systems, other than the LTE sys-
tem, as well as the LTE system. Further, in the afore-
mentioned operation sequence, another RAN node
(such as an RNC) may perform the operation which the
eNB 200 (the base station) performs, instead of the base
station.

[0098] In addition, the entire content of US Provisional
Application No. 61/754106 (filed on January 18, 2013),
US Provisional Application No. 61/864206 (filed on Au-
gust 9, 2013), and Japanese Patent Application No.
2013-242929 (filed on November 25, 2013) is incorpo-
rated in the present specification by reference.

INDUSTRIAL APPLICABILITY

[0099] The presentinvention is useful in a mobile com-
munication field.

Claims
1. A cellular communication system, comprising:

a user terminal configured to perform a wireless
LAN-related process for switching an access
network for accommodating a traffic of the user
terminal to a wireless LAN from a cellular RAN,
on the basis of wireless LAN control information
provided from the cellular RAN; and

a cellular base station configured to manage a
cell in which the user terminal exists, in the cel-
lular RAN, wherein

the user terminal transmits, to the cellular base
station, a notification indicating whether or not
itis possible to perform the wireless LAN-related
process, on the basis of at least one parameter
related to the user terminal, and

the cellular base station having received the no-
tification determines whether or not to provide
the user terminal with the wireless LAN control
information, on the basis of the received notifi-
cation.

2. The cellular communication system according to
claim 1, wherein the parameter includes on/off of a
wireless LAN communication unit of the user termi-
nal,
the user terminal transmits the notification indicating
thatitis possible to perform the wireless LAN-related
process, in response to the wireless LAN communi-
cation unit being switched from off to on, and
the user terminal transmits the notification indicating
that it is not possible to perform the wireless LAN-
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related process, in response to the wireless LAN
communication unit being switched from on to off.

The cellular communication system according to
claim 1, wherein the parameter includes a connected
state to a predetermined wireless LAN access point,
the user terminal transmits the notification indicating
thatitis possible to perform the wireless LAN-related
process, in response to the user terminal disconnect-
ing a connection with the predetermined wireless
LAN access point, and

the user terminal transmits the notification indicating
that it is not possible to perform the wireless LAN-
related process, inresponse to the user terminal con-
necting with the predetermined wireless LAN access
point.

The cellular communication system according to
claim 1, wherein the parameter includes a detection
state of a beacon signal transmitted by a wireless
LAN access point,

the user terminal transmits the notification indicating
thatitis possible to perform the wireless LAN-related
process, in response to a state where the beacon
signalis not detected being switched to a state where
the beacon signal is detected, and

the user terminal transmits the notification indicating
that it is not possible to perform the wireless LAN-
related process, in response to the state where the
beacon signalis detected being switched to the state
where the beacon signal is not detected.

The cellular communication system according to
claim 1, wherein the parameter includes a geological
location of the user terminal,

the user terminal transmits the notification indicating
thatitis possible to perform the wireless LAN-related
process, inresponse to the geological location of the
user terminal approaching a communication area of
the wireless LAN access point, and

the user terminal transmits the notification indicating
that it is not possible to perform the wireless LAN-
related process, in response to the geological loca-
tion of the user terminal leaving the communication
area of the wireless LAN access point.

The cellular communication system according to
claim 5, wherein the user terminal controls whether
or not to measure a geological location of the user
terminal, on the basis of at least one of: whether or
not the user terminal is communicating with the cel-
lular RAN; and a type of an application to be used
for the communication.

The cellular communication system according to
claim 1, wherein the parameter includes a moving
speed of the user terminal,

the user terminal transmits the notification indicating
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10

10.

1.

12.

thatitis possible to perform the wireless LAN-related
process, inresponse to the moving speed of the user
terminal falling below a threshold value, and

the user terminal transmits the notification indicating
that it is not possible to perform the wireless LAN-
related process, in response to the moving speed of
the user terminal exceeding a threshold value.

The cellular communication system according to
claim 1, wherein the parameter includes a battery
remaining amount of the user terminal,

the user terminal transmits the notification indicating
thatitis possible to perform the wireless LAN-related
process, in response to the battery remaining
amount of the user terminal exceeding a threshold
value, and

the user terminal transmits the notification indicating
that it is not possible to perform the wireless LAN-
related process, in response to the battery remaining
amount of the user terminal falling below a threshold
value.

The cellular communication system according to
claim 1, wherein the wireless LAN controlinformation
is at least one of: a network selection rule; a network
selection parameter applied to the network selection
rule; wireless LAN measurement controlinformation;
and a command for traffic switching to a wireless
LAN.

The cellular communication system according to
claim 1, wherein the notification includes at least one
of: an identifier of a wireless LAN access point to
which the user terminal can be connected; a meas-
urement result for the wireless LAN access point;
load information of the wireless LAN access point;
and information indicating wireless LAN control in-
formation with which the user terminal desirably is
provided.

The cellular communication system according to
claim 1, wherein the cellular base station having re-
ceived the notification indicating that it is possible to
perform the wireless LAN-related process provides
the user terminal with the wireless LAN control infor-
mation, on the basis of the received notification.

The cellular communication system according to
claim 1, wherein

the cellular base station transmits, to the user termi-
nal, setting information indicating whether to enable
or disable transmission of the notification,

the user terminal enables the transmission of the no-
tification when receiving the setting information indi-
cating that the transmission of the notification is en-
abled, and

the user terminal disables the transmission of the
notification when receiving the setting information in-
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dicating that the transmission of the notification is
disabled.

A user terminal configured to perform a wireless
LAN-related process for switching an access net-
work for accommodating a traffic of the user terminal
to a wireless LAN from a cellular RAN, on the basis
of wireless LAN control information provided from
the cellular RAN, comprising:

a transmission unit configured to transmit a no-
tification indicating whether or not it is possible
to perform the wireless LAN-related process, on
the basis of at least one parameter related to
the user terminal, to a cellular base station in-
cluded in the cellular RAN.

A cellular base station configured to manage a cell
in which a user terminal exists, in a cellular commu-
nication system comprising the user terminal config-
ured to perform a wireless LAN-related process for
switching an access network for accommodating a
traffic of the user terminal to a wireless LAN from a
cellular RAN, on the basis of wireless LAN control
information provided from the cellular RAN, the cel-
lular base station comprising:

a reception unit configured to receive a notifica-
tion indicating whether or not it is possible to
perform the wireless LAN-related process from
the user terminal; and

a control unit configured to determine, on the
basis of the received notification, whether or not
to provide the user terminal with the wireless
LAN control information.
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